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LEARN NG ABJECT1 VES

1. Termnal Learning (bjective: Gven a Leece-Neville Mdel A0013428JC 65
anp alternator assenbly, the required conmon and special tools, test

equi prent, repair parts, shop supplies, and TM 9-2320-297-34, per infornation
contained in the reference, repair the alternator assenbly.

2. BEnabling Learning (bjectives: Gven a Leece-Neville Mdel anp A0013428JC
65 anp alternator assenbly, the required common and special tools, test

equi pnent, repair parts, shop supplies, and T™M 9-2320-297-34, per infornation
contai ned in the reference:

a. Dsassenble the alternator.

b. Inspect the conponents of the disassenbl ed alternator to determne
their suitability for reuse.

c. Test the conponents of the disassenbl ed alternator for
serviceability.

d. Repair or replace the unserviceabl e conponents as required.
e. Assenble the alternator fromserviceabl e conponents.
f. Test the alternator on an appropriate test bench.

1. NOMBENOLATURE AND DESCR PTI ON GF THE MAJAR GOMPONENTS (F THE ALTERNATCR
ASSHBLY

a. This alternator assenbly consists of six nain conponents that are
incorporated in all alternators that you wll repair. Youwll alsofind
that their functions are the sane.
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(1) The rotor assenbly consists of two iron pole pieces wth
interlacing fingers nounted over nany turns of wre. These wres are wound
over the rotor core, which is nounted, on the shaft. The rotor coil is
connected to two slip rings. The rotor carries the magnetic field of the
alternator.

(2) The brushes are graphite rods, which are pushed agai nst the
slip rings by spring pressure. They provide a | ow resi stance el ectri cal
connection between the field wnding and its power source.

(3) The sliprings are two netal rings nounted on the opposite
end of the rotor shaft fromthe pulley. ne end of the field coil is
attached to each slip ring.

(4) The stator is a nunber of conductors nounted on a | am nated
iron frane. The conductors collect the voltage and provide a path for
current to flow The stator w nding consists of three connected coils.
Sators can be connected in one of two ways:

(a) We connected. This type of connection is used in
light duty autonotive al ternators.

(b) Delta connected. This type is used in heavy-duty
autonotive alternators. Mst mlitary vehicles use the Delta wound stator.

(5 This alternator contains a solid state voltage regulator. It
is non-repairable. It is used to control the output of the alternator. This
vol tage regul ator can be adjusted by noving the voltage adj ust screwin the
regul ator, to increase and decrease vol t age.

(6) The alternator has two rectifier assenblies. The positive
and negative rectifiers have three diodes. The diodes are considered to be
electric check valves, inthat they only let current flowin one direction.
The di odes al so change alternating current generated by the alternator to
direct current. The stator | eads are hooked to the rectifier assenblies.

b. As stated, the six conponents we have covered wll be found in all
the alternators you wll be receiving training on. Al other conponents wl |
be covered during each | esson as they relate to the alternator bei ng covered
at that tine.

2. PRINJPLES Gr CPERATI ON FCR THE ALTEHRNATCR ASSEHVBLY

a. Function. The alternator is a device that converts nechani cal
energy into electrical energy. In the case of an autonotive alternator, it
takes a portion of the rotary nechanical energy fromthe engi ne and converts
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it into electrical power to charge the batteries and energi ze the el ectrical
equi pnent in the vehicle.

b. Hectronagnetic FHeld. Wen electrical current flows through a
coil of wre, anagnetic fieldis forned around the coil of wre. The field
is nuch stronger if the coil is wound around an iron core, formng a devi ce
called an el ectronagnet. The field is nade up of nagnetic |ines of force,
which flowfromthe north pole to the south pol e.

c. Wltage Generated. Wen a |l oop of wire noves wthin a nagnetic
field, avoltage is generated across it. |If the ends of the | oop are
connected by a | ead of sone kind, a current wll flowthrough it. The anount
of current produced is determned by the rate at which the lines of force are
cut by the noving wre | oop.

d. To sumup the operation of an alternator, the rotor receives
current froman outside source, such as the vehicle batteries, through the
regul ator, brushes and slip rings. The current in the rotor, (field
w ndi ngs) causes a nagnetic field to be produced around the rotor. As the
rotor rotates, the nagnetic field is cut through or crossed by the w ndi ngs
of the stationary stator. This action generates AC current at the out put
termnals of the stator. The current is then changed to DC current by
directingit tothe rectifier or rectifiers containing the diodes, which only
allowcurrent toflowin one direction, therefore giving us DC current. The
current is then directed through the vol tage regul ator.

3. DEMINSTRATI AN AND PRACTI CAL APPLI CATI N ON THE LEECE NEM LLE MODEL
A0013428JC 65 AVP ALTERNATCR ASSHVBLY

a. D sassenbly of the Aternator

(1) Pace pulley in vice and break torque on | ock nut, renove the
lock nut and pul | ey.

(2) Renove fan, key, and fan spacer fromalternator assenbly.

(3) Renove four capscrews, washers, and | ockwashers securing the
brush cover.

(4) Renove brush cover, gasket, and brush hol der.
(5) Renove brushes and o-ring frombrush hol der.
(6) Renove three | ock nuts fromcapscrews and renove capscrews.

(7) Separate drive end housing fromslip ring end housi ng, ensuring
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that the stator remains wth slip ring end housi ng.

(8) Renove three | ockouts fromstator | eads and renove stator from
slip ring end housi ng.

(9) Renove three capscrews and di sconnect two red | eads and one
black | ead fromrectifiers.

(10) Renove nut, |ock washer and nut frompositive termnal stud.
(11) Renove nut, |ock washers, and nut fromnegative termnal stud.
(12) Renove positive and negative termnal studs fromrectifiers.

(13) Renove two screws, |ock washers, and insul ati ng washers
securing rectifier assenblies to slip ring end housi ng.

(14) Renove three rectifier eyelet termnals connecting rectifiers
to termnal studs and renove the rectifiers fromslip ring end housi ng.

(15) Renove two insul ating bushings fromthe rectifiers.

(16) Renove two insulators and insul ati ng bushings fromslip ring
end housi ng.

(17) Renove two screws fromthe regul ator connector.

(18) Renove three yellow |l eads fromtermnal studs in slip ring end
housi ng.

(19) Renove three nuts and | ockwashers fromtermnal studs on the
outside of the slip ring end housi ng.

(20) Renove three nuts and washers fromtermnal studs on the inside
of the slip ring end housi ng.

(21) Renove three termnal studs.

(22) Renove two screws frombrush adapter and gently pul | out of
slip ring end housi ng and renove fiber plate.

(23) Garefully renove the brown and red | eads fromadapter.

(24) Pull red and brown | eads through hole and into slip ring end
housi ng. Ensure the grommet cones through wth the | eads.
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(25) Renove the regul ator connector and hol der fromslip ring end
housi ng.

(26) Renove four cap screws, cover and seal ring fromrear of slip
ring end housi ng.

(27) Insert a punch through access holes in slip ring end housi ng,
and drive out bearing and two oil seals.

(28) Hace the drive end housing in a press, rotor side down and
press out rotor.

(29) Renove four screws frombearing retainer in drive end housi ng
and renove retainer.

(30) Renove oil seal and using press, press out bearing.

(31) If needed, to renove slip ring assenbly and/or inner bearing
race fromrotor performthe fol | ow ng.

(a) Heat two termnals with a soldering iron and unwap the
rotor |eads.

(b) Wsing a puller, renove the slip ring assenbly fromrotor.
(c) Wing a puller, renove the inner bearing race fromrotor.

STCP HAVE | NSTRICTAR | N T AL

b. d eaning.

(1) Gaution to prevent damage to parts, do not use sol vent or
pai nt thinner to clean parts.

(2) Qean all parts in accordance wth technical nanual .

c. Inspection.
(1) PerformPositive Rectifier Test

(a) Set you multineter at the diode scal e.
(b) Test the positive rectifiers.

(c) Replace the rectifier if defective.
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(2) PerformNegative Rectifier Test

(a) Set your nultineter to di ode scal e.
(b) Test the negative rectifier.
(c) Replace the rectifier if defective.

(3) PerformSator Test

(a) Set your multineter to ohns scal e.

(b) @onnect test leads to stator leads in the fol | ow ng
order: (a-b), (b-c), and (a-c). Check stator for continuity.

(4) Test the Rotor

(a) Set multineter to k-ohns setting.

(b) Gonnect one test lead to the inner slip ring.

(c) onnect the other test lead to the outer slip ring.
(d) Reading should be a 12.5-13.5 ohns.

(e) If reading is not correct replace rotor.

(5 Measure the Rotor

(a) Wing mcroneter neasure two slip rings on rotor,
mni numdi aneter is 0.767 inch.

(b) Wing mcroneter neasure slip rings for out of round.
(To do this neasure two points on the slip ring 90 degrees apart.)

(c) Measure inner bearing race on rotor. M ni num di anet er
is 0.8709 inch.

(6) Brushes
(a) Inspect brushes for physical damage.

(b) Measure brushes, they nust be a mni numof 0.187 inch.
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(7) Performcontinuity check on all |eads

(a) Set multineter to continuity scal e.

(b) Check for continuity between the regul ator connector and
end of all |eads.

NOTE Replace all parts failing inspection.

STCP HAVE | NSTRUICTAR N TT AL

d. Reassenbl e the Al ternator

(1) Press bearing into drive end housing wth the open side of
bearing facing inside of drive end housi ng.

(2) Install oil seal into bearing retainer so that flat side of oil
seal fits flush wth the flat side of bearing retainer.

(3) HII cavity of oil seal wth lubricating grease.

(4) Install bearing retainer into drive end housing. Secure wth
four screws.

(5 Install rotor leads into the groove on rotor shaft.
(6) Pacerotor inpress and install the inner bearing race,
chanfered side toward end of shaft. Be careful not to damage rotor |eads,

press inner bearing race onto shaft until it is .140 inch fromnut.

(7) Apply high tenperature adhesive to the rotor shaft and press on
slip ring assenbly.

(8) Position rotor leads as in technical nmanual and solder to slip
ring termnal s.

(9) Qut off termnals at 1/8 inch fromend of shaft

(10) P ace rotor in press and install the drive end housi ng over
drive end.

(11) To avoid damage press on the race of bearing only.

(12) Pressing on inner race of bearing, press drive end housi ng onto
rotor.
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(13) Install oil seal into slip ring end housing. Position flat
side towards outside of slip ring end housi ng.

(14) HIIl cavity of oil seal wth lubricating grease.
(15) R ace slipring end housing in press wth open side up.
NOTE To avoi d damage, press only on the outer race of bearing.

(16) Press bearing into slip ring housing until flush wth
i nner edge and pack bearing wth grease.

(17) Apply grease to newoil seal, and install into slip ring
end housing until flat side of oil seal is flush wth slip ring end housi ng.

(18) Install regul ator connector into holder wth yellow | eads
toward rear of holder. Route | eads through hole in rear of hol der.

(19) Insert three termnal studs into hol der. Mke sure that
the square part of the stud seats in the hol der.

(20) Install three newlock washers and nuts.

(21) Install three new | ockwashers and nuts onto rear of
termnal studs.

(22) Install two screws to secure regul ator connector to
hol der .

(23) Install insulating bushings into slip ring end housi ng.
Mike sure that Yainch di aneter bushing goes into the negative hol e and t hat
the 5/ 16-inch inside dianeter bushing goes into positive hol e.

(24) Install new |l ock washer, flat washer, and insul ator washer
onto screw

(25) Install insulating bushing into negative rectifier from
backsi de and install screw assenbly through insul ati ng bushing fromfront of
negative rectifier.

(26) Apply low viscosity adhesive to threads of screw and
install negative rectifier into slip end hosing. Do not tighten.

(27) Apply electrical joint conpound in and around square hol e
innegative rectifier and install negative rectifier into hole and tighten
SCrew
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(28) Repeat previous steps to install positive rectifier,
ensuring you use the 5/ 16 bushi ng.

(29) Install insulators onto the rear of positive and negative
termnal s.

(30) Route regul ator connector |eads through opening in slip
ring end housing and install holder onto slip ring end housi ng.

(31) Install nuts onto positive and negative termnal s.

(32) Install two new | ockwashers and nuts and onto ternminal s
and tighten finger tight.

(33) Route red and brown | eads through access hole in slip ring
end housi ng.

(34) Push connectors of red and brown | eads into brush adapter.
Make sure leads are in the proper |ocations.

(35) Install brush adapter and fiber plate into slip ring end
housi ng usi ng two screws.

(36) Tenporarily install brushes and brush hol der onto slip
ring end housi ng. Looking through the hole in the rear of slip ring housing,
naki ng sure that only enough wre is left inside brush cavity to clear
br ushes.

(37) Renove brush hol der and brushes.
(38) Push grommet into access hole in slip ring end housi ng.

(39) Install two red leads onto positive rectifier at there
proper |ocation and secure wth two screws

(40) Install three yellowleads fromregul ator connector onto
termnal studs.

NOTE |f either positive or negative rectifier has been or is being repl aced,
leads fromrectifiers wll be separated. If original rectifiers are being re-
used, |eads may be joined at eyel et connectors.

(41) Install eyelet termnal fromnegative rectifier to
termnal studs. Install top eyelet termnal to right stud, center eyel et
termnal to center stud, and route bottomeyel et termnal under bearing and
connect to left stud.
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(42) Install eyelet termnal frompositive rectifier to
termnal studs. Install top eyelet termnal to left stud, center eyel et
termnal to center stud, and route bottomeyel et termnal under bearing and
connect to right stud.

NOTE Ensure that all eyelets are installed wth the flat sides up.

(43) Install stator onto slip ring end housi ng. Maike sure
stator leads are on the termnal studs.

(44) Install three newlock nuts onto termnal studs and
tighten | ock nuts.

(45) Paint al internal termnals wth red epoxy. Do not
allowpaint to get on oil seals or bearing.

NOTE Wen installing rotor and drive end housing onto stator and slip ring
end housing, be careful not to danage seals wth slip rings on rotor. A so
ensure that the bearings in slip ring end housing are seated in outer bearing
race.

(46) Carefully install rotor and drive end housi ng ont o
stator and slip ring end housi ng.

(47) Align drive end housing wth slip ring end housi ng as
shown in technical nanual .

(48) Install three D washers and capscrews through drive
end housing, stator, and slip ring end housing and install and tighten three
nut s.

(49) Install two brushes into brush hol der and install
brush cover and gasket onto brush hol der.

(50) Install new o-ring onto brush hol der and install
assenbly into slip ring end housi ng.

(51) Install four washers, new | ock washers and capscrews
and secure brush hol der to slip ring end housi ng.

(52) Install newseal ring and rear access cover and secure
w th four capscrews.

(53) Install fan spacer, key and fan.
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(54) Install key and pulley on rotor shaft and secure wth
lock nut and torque to 80-ft |bs.

STCP HAVE | NSTRUICTCR N TT AL

d. Test the Alternator on the Alternator/ Generator/ Regul ator/ Sarter/
(ARS Test Sand.

NOTE Aninstructor wll be at your test stand to provide you wth individual
instructions and assi st ance.

(1) Install alternator on test stand.

(a) Position the alternator on the test stand nounting bracket
pins and secure it in place, using the pin bracket crank. Gonnect the top
hol di ng bracket to the top nount of the alternator.

(b) Install 3vX475 belt on the test stand and al ternator pul | eys.
Aign the belts and adjust their tension by turning the two bracket table
cranks.

(c) Gonnect cabl e 1507 to the 100-anp al ternator cannon connect or
and the 0-36 VDC 20A power supply cannon connector on the test stand.
Gonnect the 24 MDC lead to the positive termnal on the alternator. (Gonnect
the negative lead to the negative termnal on the alternator. Wse cable 1527
as a junper to connect the ignition lead fromthe alternator to the snall
| ead fromthe 24 VOC positive connecti on.

(2) Adjust the speed sensor.

(a) Make sure the louvers are in the open position and that all
five air inlets on the test stand are open.

(b) Turn the test stand nain power swtch to the QN position.
Turn the control power swtch, located on the | ower right side of the control
panel , to the QN position.

(c) Adjust the speed sensor until you have a defined red dot on
the reflector. Rotate the dive pulley by hand to see if the RPMregi ster on
the pulley drive RPMneter. |If they do not register, readjust the sensor and
r echeck.

(3) Performthe alternator output test.

NOTE  The UWJT (unit under test) cover nust be in the down position before
t

he drive w il operate.
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(a) Turn the UJT voltage swtch to the 24V position. The 24-
volt load bus voltage green indicator light should be on at this tine.

(b) Turn the UWJT ground pol arity swtch to the NEG position.
The bus groundi ng negative green indicator |ight should be on at this tine.

(c) Turn the drive notor rotation swtch to the GONposition.
The drive notor GOWNgreen indicator light wll start blinking.

(d) Turn the drive notor swtch to the START position. The | oad
bank fan, glycol coolant punp, and the CRV MR | ube punp green indi cator
lights should be on at this tine.

(e) Wen the drive notor green indicator |ight stops blinking,
turn the drive notor speed adjust until the pulley drive RPMneter reads 2500
RPM

(f) If the alternator does not self-excite, as indicated by the
24 volt Gn/At volts neter, turn the DC power supply swtch to the ON
position and adjust the DC power supply volts SLOALY until the 24 volt
@Gn/At volts neter reads 28 volts + 1 volt. As soon as this occurs, return
the DC power supply controls to the CH position.

11f the volts are lowor high, you nust shut down the test
stand and nake an adj ustnent. Renove regul ator and reposition adj ust screw
located on the alternator regul ator.

2 1f the 28 volts + 1 volt cannot be obtai ned, the regul ator
w il have to be repl aced.

(g) Wth the 8 load steps rotary swtches in the G+ position,
turn the load bank control swtch to the ON position.

(h) Sowy apply a 65-anp load, utilizing the 24-volt |oad steps
rotary swtches as applicable. The anps wll be read on the 24-volt Gen/A't
anp neter.

1 1f specifications are net, the alternator i s serviceable.

2 1f the 65-anp | oad cannot be obtai ned or naintai ned, the
alternator is defective and nust be repaired.

3 1f, when the load is applied, the regul ator does not hol d

the volts within the specifications, the alternator is defective and nust be
repai r ed.
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(i) Return all |oad bank controls to the G- position.

(J) Turn the drive notor speed adjust down to zero and the
drive notor swtch to the STAP position. The blower fan will continue to run
for a one mnute cool down tine.

(k) After the blower stops, turn the control power and test
stands mai n power swtches to the CH position.

(1) Renove the alternator fromthe test stand and return the
cabl e assenbly to its original |ocation.

REERENGES

TM 9- 2320- 297- 34
TM 9- 2320- 297- 24P
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